Transtheoretical Model-based Nursing Intervention on Lifestyle Change: A Review Focused on Intervention Delivery Methods  by Lee, Joo Yun et al.
lable at ScienceDirect
Asian Nursing Research 9 (2015) 158e167Contents lists avaiAsian Nursing Research
journal homepage: www.asian-nursingresearch.comResearch ArticleTranstheoretical Model-based Nursing Intervention on Lifestyle
Change: A Review Focused on Intervention Delivery Methods
Joo Yun Lee, RN, 1 Hyeoun-Ae Park, PhD, RN, 1, 2, * Yul Ha Min, PhD, RN 3
1 College of Nursing, Seoul National University, Seoul, South Korea
2 Systems Biomedical Informatics Research Center, Seoul National University, Seoul, South Korea
3 College of Nursing, Gachon University, Incheon, South Koreaa r t i c l e i n f o
Article history:
Received 28 April 2014
Received in revised form
17 August 2014
Accepted 13 March 2015
Keyword:
health information technology
intervention studies
motivation
theoretical models* Correspondence to: Hyeoun-Ae Park, PhD, FAAN,
National University, 103 Daehak-ro, Jongno-gu, Seoul
E-mail address: hapark@snu.ac.kr
http://dx.doi.org/10.1016/j.anr.2015.05.001
p1976-1317 e2093-7482/Copyright © 2015, Korean Sos u m m a r y
Purpose: The transtheoretical model (TTM) was used to provide tailored nursing for lifestyle manage-
ment such as diet, physical activity, and smoking cessation. The present study aims to assess the pro-
vision of intervention delivery methods, intervention elements, and stage-matched interventions, in
order to identify ways in which information technology is used in the TTM-based research.
Methods: The relevant literature was selected by two researchers using inclusion criteria after searching
for “TTM (transtheoretical or stage of change)” and “nursing” from the databases PubMed and CINAHL.
The selected studies were categorized in terms of study characteristics, intervention delivery method,
intervention element, and use and level of stage-matched intervention.
Results: A total of 35 studies were selected including eight studies that used information communication
technology (ICT). Nine different intervention delivery methods were used, of which “face-to-face” was
the most common at 24 times. Of the 35 studies, 26 provided stage-matched interventions. Seven
different intervention elements were used, of which “counseling” was the most common at 27 times. Of
all the intervention elements, tailored feedback used ICT the most at seven instances out of nine, and
there was a signiﬁcant difference in the rate of ICT usage among intervention elements.
Conclusions: ICT is not yet actively used in the TTM-based nursing interventions. Stage-matched in-
terventions and TTM concepts were shown to be in partial use also in the TTM-based interventions.
Therefore, it is necessary to develop a variety of ways to use ICT in tailored nursing interventions and to
use TTM frameworks and concepts.
Copyright © 2015, Korean Society of Nursing Science. Published by Elsevier. All rights reserved.Introduction
According to 2008 statistics released by WHO, noninfectious
diseases account for 63% of all causes of death in the world. In
particular, chronic diseases such as cardiovascular diseases (48%),
cancers (21%), chronic respiratory diseases (12%), and diabetes
(3.5%) are the main culprits [1]. Chronic diseases such as these are
costly to manage [2]. As a result, it is becoming increasingly
important to prevent and manage chronic diseases.
A number of studies have shown that chronic diseases can be
prevented and treated by managing lifestyles [2,4e6]. According to
WHO's publication on global health risks, behavioral risk factors
that affect chronic diseases occurrence include lifestyles such asRN, College of Nursing, Seoul
110-799, South Korea.
ciety of Nursing Science. Publishedsmoking, lack of physical activity, unhealthy diets, and excessive
alcohol consumption [7]. Clinical practice guidelines for chronic
diseases such as obesity, hyperlipidemia, hypertension, and dia-
betes, also include lifestyle changes as an indispensable part of the
primary treatment [8,9].
Work continues to be done in search of effective intervention
methods that can bring about lifestyle changes [10]. Tailored
interventionsddeﬁned as “any combination of strategies and in-
formation intended to reach one speciﬁc person, based on char-
acteristics that are unique to that person, related to the outcome of
interest, and derived from an individual assessment” [11]dare one
such method. In tailored interventions, the needs and abilities of
the client can be assessed through preliminary evaluation of indi-
vidual characteristics, and tailored feedback can be provided based
on the primary evaluation. In turn, the clients can be motivated if
they perceive the tailored feedback is appropriate for them, and the
efﬁcacy of the intervention is increased as they perceive that they
are participating in the process of intervention [12,13]. Tailoredby Elsevier. All rights reserved.
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recent developments in information technology and related the-
ories [14].
The collection of client information necessary for tailored in-
terventions and the provision of interventions themselves have
expanded from face-to-face interactions and telephone conversa-
tions to computer programs, websites, email, and short message
service (SMS) [15,16]. Web sites and mobile applications allow
automated collection of client information which can then be used
to formulate more personalized interventions [17]. In addition, the
use of information communication technology (ICT) in intervention
provision makes it possible to apply multiple intervention ele-
ments, such as education, feedback, and self-monitoring at once
[18]. It also increases the deliverability of information by providing
the content in various media such as sound, video and animation,
and promotes the efﬁcacy of attention and understanding by
repeatedly conveying the same information [15,17]. The effective-
ness of tailored interventions using ICT has been established by
various studies [18,19].
Many health behavior theory concepts, such as stages of change
from the transtheoretical model (TTM), self-efﬁcacy from social
cognitive theory, perceived susceptibility from the health belief
model, and attitudes, social norms, and behavioral intentions from
the theory of reasoned action and planned behavior, are used as
strategies for tailoring in order to determine the direction of
assessment and intervention [10,14,20]. Of these, the stages of
change from the TTM are the most frequently used in tailored in-
terventions targeting lifestyle change [20].
The core concepts of the TTM are stages of change, processes of
change, decisional balance, and self-efﬁcacy [21]. “Stages of change”
is the process inwhich the individual adopts positive behavior in ﬁve
stages, precontemplation, contemplation, preparation, action, and
maintenance. The individual's cognitive and behavioral levels differ
from stage to stage. TTM-based tailored interventions are delivered
by ﬁrst identifying the individual's stage of change regarding will-
ingness to change lifestyle and the degree of lifestyle changes, dur-
ing the assessment process. Based on the assessment results, the
concepts of the processes of change, decisional balance, and self-
efﬁcacy are differently arranged so that stage-matched in-
terventions can be delivered [22]. TTM-based tailored interventions
have been used for smoking cessation, physical activity, and recov-
ery from drug addiction, and studies continue to be published
demonstrating their positive effects [23e25].
As can be seen, tailored interventions using the ICT and various
behavioral theories, especially the TTM, are in wide use as well as
studied and published. However, there have been no studies pub-
lished regarding the use of tailored interventions that take both ICT
and the TTM into account. With this background, it is necessary to
understand the use and type of ICT in TTM-based tailored in-
terventions, what intervention elements are used, and whether it
affects level of stage-matched interventions according to use of ICT.
Thus, in the present study, we aim to conduct a systematic review
of TTM-based nursing interventions used for diet, physical activity,
and smoking cessation management. We would like to determine
whether or not ICT was used as an intervention delivery method,
which intervention elements were used, whether or not each inter-
vention qualiﬁes as a stage-matched intervention, and the relation-
ships of use of ICT with stage-match and intervention elements.
Methods
Design
We conducted a systematic review according to the guidelines of
the Centre for Reviews and Dissemination [26] to perform adescriptive synthesis of TTM-based nursing interventions that were
applied todiet, physical activity, and smoking cessationmanagement.
Study process
The study process consisted of four steps, including search
strategy, study selection, data extraction, and data synthesis.
Search strategy
We searched from the two most popular literature databases
(PubMed, CINAHL) for literature in nursing from February to March
2013. The search keywords used to retrieve articles on TTM-based
nursing interventions were “nursing”, “transtheoretical model”,
“stage of change” and “TTM” based on the works of Spencer et al.
[24], Ficke and Farris [27]. Language was limited to English, but
publication date was not limited.
Study selection
Two researchers reviewed all searched literature using inclusion
and exclusion criteria. First, in total, 250 studies were identiﬁed
from the search. Second, studies that did not use randomized
controlled trials or quasi-experimental studies, or those that were
not involved with lifestyle changes (diet, physical activity, and
smoking cessation) were excluded. This left 43 studies. Third, two
researchers reviewed the full text of the 43 studies selected during
the ﬁrst step, and found that eight research groups had published
two papers from the same intervention studies at different times on
different clients. As the main focus of the present study is the in-
terventions used, we decided to include the eight most recently
published papers from the same study groups and exclude the eight
older papers. For this study, 35 papers were ﬁnally identiﬁed as
shown in Figure 1.
Data extraction
Two researchers reviewed the full text of 35 papers. They
collected and coded the information on target lifestyle problem,
study subject, study design (number of groups), year of publication,
intervention delivery method, use of stage-matched intervention
and intervention element. Any discrepancies during the coding
process were resolved by reaching a consensus between the two
researchers.
Data synthesis
Descriptive analysis was performed on the data extracted from
each study. First, we categorized the intervention studies by study
characteristics such as target lifestyle problem, study subject, study
design and year of publication. Second, we categorized the inter-
vention studies by intervention delivery methods used and further
categorized whether ICT was used as an intervention delivery
method. Third, we categorized the intervention studies according
to whether the stage of change was identiﬁed during the assess-
ment phase, whether tailored intervention was provided based on
identiﬁed stage of change during the intervention phase, and
whether the stage of change was assessed during the evaluation
phase. In addition, we categorized the intervention studies by the
types of the other TTM concepts used rather than the stages of
change during the intervention phase. Fourth, we categorized the
intervention studies by the intervention elements used in each
study based on the criteria used in the previous study [18] (Table 1).
Lastly, we examined the relationships of use of ICT as an
Studies identified through
search strategy (n = 250)
Potentially relevant studies using
inclusion criteria (n = 43)
Studies included for review
(n = 35)
Excluded:
-
-
Excluded:
- Older studies from the same intervention
studies at different times on different clients
(n = 8)
Did not use randomized controlled trials or 
quasi-experimental studies (n = 200)
Did not involve lifestyle changes (n = 7) 
Figure 1. Flow of study selection process.
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elements. The results were presented either in tables or ﬁgures.
Results
We analyzed the 35 selected studies in terms of study charac-
teristics, intervention delivery method, use of stage-matched
intervention, and intervention element (Table 2).
Study characteristics
Of the 35 studies, the most popular target problemwas smoking
cessation with 15 interventions followed by physical activity withTable 1 Deﬁnition and Instances of Seven Key Intervention Elements.
Intervention
element
Deﬁnition
Education Providing information related to improving lifestyle manageme
concerning diet, exercise, and smoking cessation
Tailored feedback Providing personalized information based on data collected fro
individual
Self-monitoring Making regular records of the type and amount of food eaten, th
and amount of physical activity performed, and the amount of to
smoked
Goal setting Setting goals for oneself regarding lifestyle management
Personalized
program service
Providing personalized diet and physical activity programs
appropriate to the client's circumstances
Counseling Getting one-on-one counseling on lifestyle management with a
medical expert or researcher
Community Fostering communication among clients with the same problem12 interventions. Eighteen interventions targeted adults (one
pregnant woman), 5 targeted students, and 12 targeted patients. Of
the studies targeting patients, two were for endocrinology, three
for cardiovascular, three for respiratory, and four for musculoskel-
etal patients. Fourteen studies were conducted as randomized
controlled trials, and 21 were conducted as quasi-experimental
studies. All 35 studies were published between 2000 and 2013,
with the highest number of 11 published in 2008 (31.4%) (Table 3).
Intervention delivery method
We categorized intervention delivery methods used in the
studies intowebsites, computer programs, SMS, email, face-to-face,Instance in present study
nt Interventions already planned for each stage of change; clients who fall
under each stage are provided with the same information
Client's stage of change is measured during initial assessment phase;
relevant information on lifestyle management is provided
m the Tailored information is provided according to collected information
other than the stage of change
Information is provided based on data collected after the ﬁrst
assessment phase
e type
bacco
Information provided differs according to conversation with the client
Table 2 Summary of Selected Studies.
No. Author Target problem Study subject Study design
(Number of groups)
Stage-match Delivery method Intervention element
1 McNeill et al. [44] Physical activity Adult Quasi (2 groups) No stage- matched Website, face-to-face Tailored feedback,
counseling
2 Aveyard et al. [29] Smoking Adult (pregnant
women)
RCT (3 groups) Stage-matched Computer program,
written material, face-
to-face
Education, tailored
feedback, counseling
3 Hahn et al. [45] Smoking Adult Quasi (2 groups) No stage- matched Website, email, phone
call
Education, goal setting,
counseling
4 Kim & Kang [46] Physical activity,
dietary
Adult Quasi (1 group) Stage-matched Website, SMS, face-to-
face
Education, tailored
feedback, self-
monitoring, goal setting
counseling
5 Cornacchione &
Smith [47]
Smoking Adult Quasi (4 groups) Stage-matched SMS Tailored feedback
6 Huang et al. [31] Physical activity Adult Quasi (3 groups) Stage-matched Website Education, tailored
feedback, community
7 Fritz et al. [48] Smoking Students
(high school)
Quasi (2 groups) partially stage-
matched
(precontemplation,
contemplation
stage)
Computer program Education
8 Frenn et al. [49] Physical activity,
dietary
Students
(middle school)
Quasi (2 groups) Stage-matched Website, email Education, tailored
feedback
9 Pantaewan et al. [50] Smoking Adult (army) Quasi (1 group) No stage- matched Group, phone call Education, counseling,
community
10 Perry & Butterworth [51] Physical activity Adult Quasi (1 group) Stage-matched Face-to-face, phone call Counseling
11 Karatay et al. [52] Smoking Adult (pregnant
women)
Quasi (1 group) Stage-matched Face-to-face Counseling
12 Beckie & Beckstead [53] Physical activity Adult RCT (2 groups) Stage-matched Group, face-to-face Education, personal
program service,
counseling
13 Paradis et al. [54] Physical activity,
dietary
Patient (HF) RCT (2 groups) Stage-matched Face-to-face Counseling
14 Daley et al. [55] Physical activity Adult Quasi (2 group) Stage-matched Phone call, written
material, face-to-face
Tailored feedback, Self-
monitoring, Personal
program service,
counseling
15 Ergul & Temel [56] Smoking Adult (air force
school)
Quasi (1 groups) Stage-matched Group Education, counseling
16 Fernandez et al. [57] Physical activity,
dietary, smoking
Patient
(acute coronary
syndrome)
RCT (2 groups) Stage-matched Written material, mail,
face-to-face, phone call
Education, tailored
feedback, self-
monitoring, goal
setting, counseling
17 Resnick et al. [58] Physical activity Patient (hip
fracture patient)
RCT (4 groups) No stage- matched Face-to-face, phone call Goal setting, Personal
program service,
Counseling
18 Erol & Erdogan [38] Smoking Students (high
school)
Quasi (1 group) Stage-matched Face-to-face, Written
material
Tailored feedback, goal
setting, counseling
19 Leonhardt et al. [59] Physical activity Patient (LBP) RCT (3 groups) Stage-matched Face-to-face, written
material
Education, counseling
20 Wilson et al. [28] Smoking Patient (COPD) RCT (3 groups) Stage-matched Face-to-face, written
material
Education, counseling,
community
21 Andersen [60] Smoking Adult RCT (2 groups) partially stage-
matched
(preparation stage)
Face-to-face Counseling
22 Chouinard &
Robichaud-Ekstrand [39]
Smoking Patient (CVD) RCT (3 groups) Stage-matched Face-to-face, phone call Counseling
23 Niederhauser et al. [61] Physical activity,
dietary, smoking
Adult (army) Quasi (2 groups) No stage- matched Group Education
24 Fahrenwald et al. [62] Physical activity Adult (mom) RCT (2 groups) No stage- matched Face-to-face, phone call Counseling
25 Jonsdottir et al. [63] Smoking Patient
(lung disease)
Quasi (1 group) No stage- matched Face-to-face, phone
call, group
Education, counseling,
community
26 DeJong & Veltman [64] Smoking Patient (COPD) Quasi (1 group) No stage- matched Face-to-face, written
material
Education, counseling
27 Purath et al. [32] Physical activity Adult (sedentary
women)
RCT (2 groups) Stage-matched Face-to-face, written
material, phone call
Education, goal setting,
counseling
28 Warms et al. [65] Physical activity Patient (spinal
cord injury)
Quasi (1 group) Stage-matched Face-to-face, Written
material, Phone call
Education, self-
monitoring, goal
setting, Counseling
29 Ott et al. [40] Physical activity Patient (breast
cancer survivors
who are at risk for
osteoporosis)
Quasi (1 group) Stage-matched Face-to-face, written
material, Phone call
Education, goal setting,
personal program
service, counseling
(continued on next page)
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Table 2 (continued )
No. Author Target problem Study subject Study design
(Number of groups)
Stage-match Delivery method Intervention element
30 Frenn et al. [66] Dietary Students (Middle
school students)
Quasi (2 groups) Stage-matched Group Education
31 Kao et al. [67] Physical activity Adult (sedentary
worker)
Quasi (2 groups) Stage-matched Group, written material Education, personal
program service,
community
32 Reeve et al. [33] Smoking Adult RCT (2 groups) Stage-matched Face-to-face Goal setting, counseling
33 Canga et al. [68] Smoking Patient
(DM patient)
RCT (2 groups) Stage-matched Face-to-face Goal setting, counseling
34 Chen et al. [30] Physical activity,
dietary
Patient
(DM patient)
RCT (2 groups) Stage-matched Face-to-face Counseling
35 Topp et al. [69] Physical activity,
dietary
Students
(obesity)
Quasi (1 group) No stage- matched Group Education, community
Note. RCT ¼ randomized controlled trial; SMS ¼ short message service; HF ¼ heart failure; LBP ¼ low blood pressure; COPD ¼ chronic obstructive pulmonary disease;
CVD ¼ cardiovascular disease; DM ¼ diabetes mellitus.
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such methods were used for a total of 69 times. Face-to-face in-
terventions were the most frequently used at 24 times, then phone
calls at 13, then written materials at 11 (Table 4). There were 23
cases with two or more delivery methods used, and there was a
study with a maximum of four delivery methods used.
According to the criteria proposed by Lau et al. [15], we cate-
gorized the intervention studies as use of ICT if websites, computer
programs, SMS, or emails were used at least once. Of the 35 in-
terventions, 8 were shown to have used ICT. Four of these eight also
used non-ICTmethods (face-to-face, phone calls, writtenmaterials)
in conjunction (Table 2). ICT used for different targeted lifestyle is
presented in Table 4.
Use of stage-matched intervention
Of the 35 studies, 34 identiﬁed the client's stage of change
information during the assessment phase. Of the 34 studies that
identiﬁed the stage of change, 26 provided tailored interventions
based on identiﬁed stage of change during the intervention phase
and 8 provided the same interventions regardless of stage of
change. Of the 26 studies that provided tailored intervention, 19
evaluated the effect of intervention by reassessing the stage of
change and 7 did not. Of the eight studies that provided the same
interventions regardless of stage of change, seven evaluated the
effect of intervention by reassessing the stage of change and one
did not. One study did not identify the stage of change either in
the assessment or evaluation phases. However, it provided
intervention using the concept “process of change” during the
intervention phase. We classiﬁed interventions as stage-matchedTable 3 Summary of Study Characteristics.
Study characteristics Categories
Target problem Smoking
Physical activity
Physical activity, dietary
Physical activity, dietary, smoking
Dietary
Study subject Adult (including pregnant women)
Patient
Student
Study design Quasi-experimental
Randomized controlled trial
Number of groups 1 group
2 groups
 2 groups
Publication year 2000e2004
2005e2009
2010e2013interventions if the stage of change was identiﬁed during the
assessment phase, then tailored intervention was provided ac-
cording to the identiﬁed stage. There were 26 stage-matched
interventions (Figure 2).
If a stage-matched intervention was planned for all ﬁve stage-
sdprecontemplation, contemplation, preparation, action, and
maintenance, then we categorized it as an all stage-matched
intervention. If it was only planned for certain stages, we catego-
rized it as partially stage-matched. Of the 26 stage-matched in-
terventions, 24 were all stage-matched and 2 were partially stage-
matched (Table 4). If the same intervention was provided regard-
less of the stage of change, we categorized it as no stage-matched.
There were nine no stage-matched interventions.
Of the 26 stage-matched interventions,12made reference to the
use of other TTM concepts (processes of change, decisional balance,
and self-efﬁcacy) rather than the stages of change. Of the 12 studies
that used other TTM concepts, 3 used self-efﬁcacy,1 used process of
change, 1 used decisional balance, 6 used self-efﬁcacy as well as
decisional balance, and 1 used self-efﬁcacy, decisional balance and
process of change.
Intervention element
The intervention elements provided by the 35 selected studies
were categorized with the modiﬁed seven key elements of inter-
vention used by Kuijpers et al. [18]. Counseling was the most
frequently used intervention element at 27 times followed by ed-
ucation at 21 times, goal setting at 10 times and tailored feedback at
9 times. Intervention elements used for different targeted lifestyle
are presented in Table 4.No. of studies Reference no.
15 [2,5,7,9,11,15,18,20e22,25,26,32,33]
12 [1,6,10,12,14,17,19,24,27,28,29,31]
5 [4,8,13,34,35]
2 [16,23]
1 [30]
18 [1e6,9e12,14,15,21,23,24,27,31,32]
12 [13,16,17,19,20,22,25,26,28,29,33,34]
5 [7,8,18,30,35]
21 [1,4e11,14,15,18,23,25,26,28e31,35]
14 [2,12,13,16,17,19e22,24,27,32e34]
12 [4,9,10,11,14,15,18,25,26,28,29,35]
16 [1,7,8,12,13,16,21,23,24,27,30e34]
7 [2,5,6,17,19,20,22]
9 [25e33]
17 [2,6e8,14e24,35]
9 [1,4,5,9,10e13,34]
Table 4 Target Problem by Intervention Delivery Method, Stage-matched and Intervention Element.
Variables Categories Smoking Dietary Physical activity Physical activity, dietary Physical activity, dietary, smoking Total
Intervention delivery method Use of ICT
Website 1 0 2 2 0 5
Computer program 2 0 0 0 0 2
Email 1 0 0 1 0 2
SMS 1 0 0 1 0 2
No use of ICT
Group 3 0 4 2 0 9
Face-to-face 10 1 8 3 2 24
Phone call 8 0 3 1 1 13
Mail 1 0 0 0 0 1
Written material 4 0 4 2 1 11
Stage match All stage-matched 9 1 9 4 1 24
Partially stage-matched 2 0 0 0 0 2
No stage-matched 4 0 3 1 1 9
Intervention element Education 9 1 6 3 2 21
Tailored feedback 3 0 3 2 1 9
Self-monitoring 0 0 2 1 1 4
Goal setting 4 0 4 1 1 10
Personal program 0 0 5 0 0 5
Counseling 13 0 10 3 1 27
Community 2 0 2 1 0 5
Note. ICT ¼ information communication technology; SMS ¼ short message service.
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ICT
We found that the 8 intervention studies used ICT as interven-
tion deliverymethods, and 27 did not. Of the eight studies that used
ICT, ﬁve qualiﬁed as all stage-matched interventions, one as
partially stage-matched intervention, and two were no stage-Assessmentss ss t
n = 34
n = 26
Stage-matched
intervention
n = 19 n = 7 n = 7
No
Yes
<stage of change> based
interventions was
provided?Yes
<Stage of change>
was evaluated?
Yes
Yes
InterventionI t r ti
Evaluationl ti
Figure 2. Classiﬁcation of stagmatched. Of the 27 cases that did not use ICT, 19 were all stage-
matched interventions, 1 was a partially stage-matched interven-
tion, and 7 were no stage-matched.
Table 5 shows intervention elements by use of ICT. Of all the
intervention elements, tailored feedback used ICT the most at 7
instances out of 9, then education at 7 out of 25. This shows a
signiﬁcant difference in the rate of ICT usage among interventionN = 35
n = 1
n = 8
No stage-matched
intervention
n = 1
No stage-matched
intervention
n = 1 n = 1
No<Stage of change>was identified?
No
<stage of change> based
interventions was
provided?
No
<Stage of change>
was evaluated?
No
<Stage of change>
was evaluated?
No
e-matched intervention.
Table 5 Intervention Element by Use of Information Communication Technology (ICT).
Variable Categories Education Tailored feedback Self-monitoring Goal setting Personal program service Counseling Community
Intervention delivery
method
Use of ICT
Website 4 3 1 2 0 0 1
Computer program 2 1 0 0 0 0 0
Email 1 1 0 0 0 0 0
SMS 0 2 0 0 0 0 0
Subtotal 7 7 1 2 0 0 1
No use of ICT
Group 8 0 0 0 2 1 5
Face-to-face 0 0 0 8 3 24 0
Phone call 0 0 0 0 0 12 0
Mail 0 1 0 0 0 0 0
Written material 10 1 3 0 0 0 0
Subtotal 18 2 3 8 5 37 5
Note. SMS ¼ short message service.
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education, self-monitoring, goal setting, and community at be-
tween 16% and 28%, and personal training and counseling at 0%.
Interventions using websites were used in a variety of inter-
vention elements such as education, tailored feedback, self-
monitoring, and goal setting, but computer programs, email, and
SMS were limited as auxiliary delivery methods for education and
tailored feedback. ICT was not used for counseling and education.
Goal setting, self-monitoring, and community interventions were
primarily delivered face-to-face, through written material, or
community methods (Table 5).
Discussion
There were 35 TTM-based nursing intervention studies for
lifestyle management. Most frequent target lifestyles were smoking
cessation management and physical activity management, with 15
and 12 instances of each, respectively. There were also ﬁve in-
terventions for both physical activity and diet management and
two for combined physical activity, diet, and smoking cessation
management.
Use of ICT as intervention delivery method
Of the intervention delivery methods shown in the 35 studies,
interventions with use of ICT includewebsites, computer programs,
email, or SMS. Interventions without using ICT include group, face-
to-face, phone calls, mail, or written materials.
Only 8 of the 35 studies (22.9%) used ICT, and there were more
TTM-based interventions that did not use ICT than those using it. In
studies on the efﬁcacy of tailored interventions, such as Kuijpers
et al. [18] and Lustria, Noar et al. [20] ICT was used frequently as
intervention delivery methods. However, in the present study
which limited its scope to the TTM-based interventions, methods
that involve direct interaction between the researcher and the
client such as face-to-face and phone calls were preferred instead.
In particular, the face-to-face method was most frequently used for
interventions aiming for more than one lifestyle management. As
the number of target lifestyle increases, the use of ICT decreased.
Use of stage-matched intervention
Of the 35 TTM-based interventions studies, only 26 (74.3%)
identiﬁed the stage of change during the assessment phases and
provided stage-matched interventions accordingly in the inter-
vention phase. In 8 of the 35 studies, the stage of change was
identiﬁed during assessment phase but the intervention provided
was not tailored by the stage of change. In the one remaining study,the stage of change was not identiﬁed during assessment or eval-
uation phases, however an intervention plan was formulated using
other TTM concepts rather than stage of change. There were six
studies comparing the outcome of the stage-matched intervention
with that of no stage-matched intervention [28-33]. Findings from
all of the studies except one [28] showed that the stage-matched
intervention is more effective than no stage-matched interven-
tion. For an intervention study to be qualiﬁed as a transtheoretical
model-based intervention, it is not required either to identify the
stage of change during assessment phase or to provide stage-
matched interventions during intervention phase. However, it is
recommended to follow the framework to maximize the effect of
TTM-based intervention.
Although there were 26 studies that identiﬁed the stage of
change before and after intervention, none of these studies reas-
sessed the stage of change or provided new interventions based on
the reassessed stage of change. In a study by Lustria et al. [20], there
was no signiﬁcant difference in the efﬁcacy of multiple in-
terventions provided after reassessment and of a single interven-
tion. However, we need further studies on reassessing the stage of
change regularly, providing new interventions, and measuring the
outcomes.Intervention elements
We categorized intervention elements according to the seven
key elements of web-based physical activity intervention deﬁned
by Kuijpers et al. [18]. Counseling, education, goal setting, and
tailored feedback appeared to be themost frequently used, at 77.1%,
60.0%, 28.6%, and 25.7%, respectively.
For smoking cessation management, counseling was the most
frequently used, and personalized program service and self-
monitoring were not used at all. However, Meeussen et al. [34]
state that although self-monitoring has no signiﬁcant relationship
with successful smoking cessation, clients reported higher satis-
faction when asked to record the amount of tobacco smoked, as
well as when, where, and why smoking occurred. Therefore, self-
monitoring may be considered positively as an intervention
element for smoking cessation.
There were not many studies dealing with diet management
alone, but interventions that include diet management as well as
other lifestyles show that education is a frequently used inter-
vention element, alongside counseling, tailored feedback, and
self-monitoring. In recent studies on diet management, in-
terventions using tailored feedback and counseling was reported
to be effective in lifestyle management [35,36]. In particular,
Hamel and Robbins [37] demonstrated in their review study that it
is effective to provide tailored interventions using a theoretical
J.Y. Lee et al. / Asian Nursing Research 9 (2015) 158e167 165frameworks. In the future, we could study the effectiveness of
dietary programs providing tailored feedback and counseling us-
ing the TTM.
For physical activity management, counseling and education
were the most frequently used, but other interventions were also
variously used.
Relationships of stage-match and intervention elements with use of
ICT
Stage-matched interventions were provided in 75.0% of the
studies that used ICT in intervention delivery, and 74.1% of those
that did not. ICT is more frequently used in the tailored feedback
intervention element, but other elements hardly use ICT. Education
and counseling intervention elements which uses interpersonal
and interactive delivery methods such as face-to-face and phone
calls were more popular in the TTM-based interventions.
Strategies for introducing ICT in the TTM-based interventions are
as follows. In the TTM-based interventions, counseling was often
conducted as a conversation with the intervention provider asking
questions and the intervention recipient answering them, andmany
studieshadpre-planned strategies and frameworks that determined
the direction of the conversation according to the answers [38e40].
Therefore, converting the conversation strategies and frameworks
into algorithms could bring about computer-based counseling,
which would make cost-effective counseling possible [10].
For tailored feedback and self-monitoring, use of ICT would
improve the convenience of input and speed of feedback. Lim et al.
[41] have already demonstrated the efﬁcacy of tailored information
using SMS in chronic disease management, while Carter et al. [42]
have shown that self-monitoring using mobile apps is more effec-
tive in adherence and weight management than using websites or
paper. This presents a possibility of developing TTM-based in-
terventions using mobile devices.
Pearson [43] has shown in a review study that goal setting is
effective as an intervention element in obesity management.
Therefore, it may be worthwhile considering the use of ICT in
lifestyle management that allows the client to set goals and easily
determine whether they have reached the goal.
As for the community intervention element, the recent popu-
larity of social network service can facilitate awareness of health
problems, seeking new information, and receiving the support
and encouragement from those around the client. This promotes
use of TTM concepts such as process of change and self-efﬁcacy,
and allows for a much greater effect than face-to-face
intervention.
Although in the present study ICT was less often used in TTM-
based interventions, ICT can be used in the future in tailored
nursing interventions. If ICT is used for data collection in the
assessment and evaluation phases, data will be collected in a more
timely fashion. Also, the intervention can be tailored easily based
on the data and provided timely. Also, use of ICT communication
features such as video and animation will improve not only
attention but also understanding of the learners [15,17].
In particular, intervention elements such as tailored feedback,
self-monitoring, goal setting, and community may beneﬁt greatly
in TTM-based tailored intervention when mobile devices are used.
This study had several limitations. First, we limited literature
search to studies published in the peer-reviewed journals from the
twomost popular health and nursing literature databases. Thus, the
generalizability of our ﬁndings is limited due to exclusion of grey
literature. Second, we focused on the TTM-based intervention itself
and did not analyze the outcomes of TTM-based interventions in
the study. Therefore, we recommend that future studies include
grey literature and outcomes of TTM-based interventions.Conclusion
The present study conducted a systematic review of TTM-based
nursing interventions for lifestyle management in order to deter-
mine whether each study provides stage-matched interventions
and what intervention types and delivery methods are being used.
With this study we would like to identify how the TTM is being
used in tailored nursing interventions for lifestylemanagement and
seek directions for further development. As a result, we found that
ICT is not yet widely used in TTM-based interventions. In addition,
TTM-based interventions do not always provide stage-matched
interventions.
In order to maximize the effect of tailored interventions in
lifestyle management, we must identify the stage of change of the
individual, provide interventions based on the stage of change.
Furthermore, in order to collect client information and provide
tailored interventions in a timely fashion, use of ICT, especially the
use of mobile technology is recommended.
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